Congenital arhinia is a very rare condition especially when it is isolated. Most of arhinia are identified after birth and only five prenatal cases are described in the literature. Generally, arhinia is associated with other malformations mainly craniofacial anomalies. Genetics aberrations are uncommon. Our case was diagnosed in the second trimester of pregnancy and we found no associated anomaly except for a single umbilical artery. Autopsy confirmed the diagnosis and neuropathology analysis revealed the absence of olfactory bulbs and tracts.
Introduction
Complete arhinia is defined as the congenital absence of the nose. In the majority of cases, arhinia is associated with other craniofacial anomalies. Isolated arhinia is a very rare condition only reported antenatally in five cases. The majority of cases are sporadic.
Case Report
A 30-years-old primigravida was referred at 23 weeks' gestation for a suspected facial anomaly. Her medical and familial histories were unremarkable. A first trimester sonography performed at 13 weeks' gestation showed a normal nuchal translucency but the nasal bone was not visualized. A second ultrasound performed at 16 weeks was reported normal but the fetal profile could not be obtained. The anatomy scan at 23 weeks' gestation detected the absence of the nose (Figure 1 and Figure 2 ). This anomaly was documented using 2D and 3D imaging. The profile was flat and the upper lip appeared prominent. No other malformation was detected and the intracranial structures appeared normal. The only associated feature was a single umbilical artery. An amniocentesis was performed and showed a normal karyotype 46XX and a normal CGH array (Agilent 60 K).
After receiving extensive information about the possible management of that condition from a genetician, a paediatrician and a paediatric surgeon, the couple opted for termination of pregnancy. The delivery was induced one week later.
After termination, the macroscopic examination confirmed the arhinia (Figure 3 ) and no additional malformations were observed.
The autopsy confirmed arhinia with absence of nostrils, moderate exophtalmy, a small oral orifice and a single umbilical artery. No other fetal abnormalities were identified and placental examination was unremarkable.
Examination of the brain, although not completely contributive because of partial autolysis showed an absence of olfactive bulbs and tracts.
The post mortem CT scan (Figure 4 ) confirmed the absence of the nasal bone and also showed cribriform plate aplasia and absence of ethmoid sinuses and cells. 
Discussion
Complete arhinia is a rare anomaly of unknown origin. Embryologically, the nose develops between the third and the tenth week of pregnancy. Several mechanisms have been suggested to explain this condition: abnormal development of the nasal placodes, lack of resorption of the epithelial nasal bud or abnormal migration of the neural crest cells. Isolated arhinia is a very rare condition described in the literature in 29 neonatal [1] and 5
Although the majority of cases are sporadic, two familial cases were described with a possible autosomal recessive mode of inheritance in one and autosomal dominant in the second [5] [6] . The chromosomal analysis in patients with arhinia showed normal results, excepting for 3 cases that had an abnormal karyotype: mos46, XX/47, XX, +9 [7] ; 46, XY, inv(9) [8] ; 46, XX, t(3;12) (q13.2; p11.2) (de novo) [9] . The third patient was also discovered to be the carrier of a 19 Mb deletion spanning from 3q11.2 to 3q13.31 at the 3q breakpoint of the translocation [10] . As the deleted segment at 3q was a strong candidate region for a putative arhinia gene, array CGH was performed in other arhinia patients, as well as mutation analysis of candidate genes [10] . No consistent gene mutations have been discovered so far; therefore, genetic testing for a putative arhinia gene is not yet available.
In a review of 27 neonatal cases no sex predominance was found. Associated maternal diabetes was suggested in 3 cases [11] .
The antenatal diagnosis of arhinia is more often associated with other anomalies of the skull, the face and the brain (abnormalities of the lips and palate, maxillary hypoplasia, microphtalmia, hypertelorism, coloboma, choanal atresia, absence or occlusion of the lacrymal ducts, holoprosencephaly, encephalocele, absence of the olfactory bulbs and tracts).
Some authors have identified cases of arhinia with hypogonadotropic hypogonadism, but no genetic loci were found to explain this association [12] - [14] .
To our knowledge, only 5 cases of complete isolated arhinia diagnosed antenatally have been described in the literature, respectively at 23, 25, 27 and 29 weeks [1] - [4] [15] . In our case the diagnosis was also only made at 23 weeks. In the case of Majewski [1] , the patient had an ultrasound at 18 weeks where the fetal position did not allow the adequate visualization of the fetal face and the cardiac outflow tracts. A second ultrasound was offered at 22 weeks and the anomaly was then diagnosed. In the case by Olsen [3] , the patient had an ultrasound at 17 weeks reporting diffuse midfacial anomalies with edema. The absence of the external nose was diagnosed at 25 weeks. In the case by Thornburg [4] , the diagnosis was made during the first ultrasound performed at 27 weeks. In the case by Cusik [2] , a first ultrasound was made at 18 weeks but the fetal face and profile could not be visualized due to fetal position. It is the second scan at 29 weeks indicated by gestational diabetes that made the diagnosis possible.
In our case, the patient had ultrasounds at 13 and 16 weeks but the diagnosis was only made at 23 weeks. At the 13 andt 16 weeks ultrasound the face was not adequately visualized as in two other cases [1] [2] .
On the other hand, in several cases of isolated arhinia diagnosed at birth, the authors noted that antenatal ultrasound were reported as normal even in one case where an amniocentesis was performed for a positive second trimester triple test [11] .
The missed diagnosis is probably due to the rarity of the malformation and the fact that the lack of additional anomalies makes it more difficult to detect it in early pregnancy and in situations where the fetal visualization is not optimal.
A systematic approach during first trimester scan, could help for the earlier diagnosis of arhinia. The use of transvaginal ultrasound when images are suboptimal transabdominally should also be promoted. The 3D ultrasound scanning can also help to demonstrate the absence of nose (Figure 2) .
When the diagnosis of arhinia is established, it is important to exclude other facial, skeletal and cerebral anomalies or extra-cerebral malformations. The amniocentesis or chorionic villus sampling is useful to exclude chromosomal abnormalities.
In several studies, the prevalence of fetal abnormalities associated with single umbilical artery is 33.6% [14] . Interestingly, this particularity was present in our case and in the case by Olsen and al., because of the very small number of cases and the non specific character of a single umbilical artery, we believe this is more of an anecdotical finding than an associated sign.
Conclusion
Isolated arhinia is a very rare condition. A detailed ultrasound must exclude other anomalies and an invasive sampling could be proposed to detect some genetic aberrations. A systematic approach during first trimester scan (sagittal, horizontal or coronal view of the face) could help for the earlier diagnosis of arhinia. The parents would have more time to receive information and consider their options on the management of this severe condition.
